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ABSTRACT. We describe Cleome (sect. Tarenaya) A Cleome hUfolui \ahl siliquis planis. Ioiuioms et 

u ii it • o rr n • 7 x brrvioribus diflrrt. sod foliis 3-foliolahs smiths, el a C. 

torticarpa H. II. UtlS & T. Ruiz Zapata n. sp., a f)<imJli)r(l |mK siHquUl planis , sed tomosi , H M \i» sen.- 

distinct, very local endemic annual, known only , r 3 _f 0 )j 0 | a tj s differt, 
from wet gallery forests along a perpetually flowing 

river that exits the mouth of a cave in the Cueva Slender, unbranched or few-branched, subglab- 

le la Quebrada El Toro National Park, Estado Fal- rous, mesopliytic, herbaceous annual, 15-50 cm 

C 6n, Venezuela. It is distinguished from C. latifolia tall, with delicate^superficial fibrous roots, the erect 

Vahl by flattened and then twisted short fruits with smooth stems 3—5 mm diam., often basally decum- 

more or less explosive dehiscence, and from C. par- bent-ascending and rooting at the lower nodes, usu- 

riflora I1BK, in addition, by the always 3-foliolate ally lacking “stipular” spines or with a pair of very- 

leaves short (< 1 mm) spines at base ol petioles, wi ! 


< 


RESUMEN* Se describe Cleome (sec t. Tarenaya) 


torticarpa H. H. litis & T. Ruiz Zapata n. sp., una crow( j e( j 


many short zig-zag internodes (6—12 per 10 cm), 
hence (especially near the bast*) the leaves often 


especie endemiea muy localizada, conocida sola- 


mente del Parqm 


la Q 


* cre- 


Leaves relatively large, thin, and long-petioled: 

leaflets 3, the larger 9 X 3 cm to 


16 X 5 c 


K1 Toro en el Estado Falcon, Venezuela, dondt 
c*e en uii ambiente permanentemente humedo. S< 

distingue de C. latifolia Vahl por sus frutos apian- SThiCSTtattrilbAto lanceolate and strongly 
ados, torcidoj y con una deluscencia rads o menus wi(h , he „ u|1 . r ha|f of lhe bla( | e broa<) l y 


acuminate to caudate-acuminate at the apex, the 
entral leaflet oblanceolate-elliptic and cuneate at 


A nr 

hojas siempre 3-lolioladas. 


parvifl 


rounded or even suboordate at the base, th e inner 
half narrowly attenuate to the petiolule; leaf blade 


Recent fieldwork in Estado de Falcdn, Venezuela tllin - vel 7 sparsely pilo»e with distantly scattered, 

(Ruiz Zapala. 1985). b.ought to light a very local pustulate, eglandular hairs on both suits entire. 

but with short, sharply ascending, eglandular mar- 


unarm* 


m '.», . i, .• v ii.- i einal hairs. Id-17 cm; lateral veins o—v on 

tion larenaya (Marcgraf ex Rahnesque) litis ex Ja- » ’ F 

, ,. . i ii - i , eaeli side, strongly ascending; petiolules sometimes 

cobs, a distinctive undesenbed species character- , 

* . • a / A 1 A 1 - 4 U« brirtt 



by flattened, twisted siliques, hence 


called: 


to be quite prominent (4—14 mm long in the central leaf¬ 
let, shorter in the laterals), these near the base and 


on the adjoining end of the petiole ± densely mi- 
Cleome torticarpa H. H. litis & T. Ruiz Zapata, nutely puberulent on the upper side; petioles of the 
sp. nov. TYPE: Venezuela. Estado Falcon: Dis- major leaves 7—12 cm long, rarely [but significant- 

trito Federaeion, Parque Nacional Cueva de la ly] with a few scattered, 1-2 mm long, divergent or 


ascending straight prickles on their underside. 


Racemes 


Quebrada El Toro, 10°50'N, 69°07'W, en selva 

de galena, bajo sombra, 2**0 m abajo de la 
“toma de agua” en la estaci6n del Parque, 600 with age often greatly elongating and very slender, 
m, 29 Oct. 1983 (fl y fr), Thirza Ruiz Zapata ± densely bracteate, the up-to-60 bracts unifolio- 

& Teo Ruiz 4138 (holotype, MY; isotypes, late, the lowest ones cordate-ovate to suborbicular 

COL, F, K, MER, MO, NY, US, VEN, WIS). and abruptly acuminate, relatively large (8 X 8 to 

5 2. 27 X 19 mm), the upper often greatly reduced in 
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Figure I. 


Cleome toriicarpa II. 


■ 'o-- —- ... ... litis Ct 1. Kill/ Zapata. — i. wnuic umm, siiuvmm^ snauuw roni sysifMii \riorc 

Falcon KH). —B. Fruit. —C. Flower buds (B. C. Kui: Zapata 4138). —D. Hermaphrodite (perfect) flower.—K. "Male' 
(lower. —F. "Female” (lower (all from cultivated plants, ex Ruiz Zapata l«>Ho. |<t<#)). (A-C, drawing by l.uev Taylor 
I). E, by Aristides Mata). — (». lotal distribution oi Cleome toriicarpa (triangle) and latifolia (solid dots). 
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3 

3 



r igure 2. 


\. Seed cross section showing embryo and internal seed cavity. 


B. Surface view of 


Cleonie torticarpa 

seed (Ruiz Zapata 4138). —C. Receptacle, from base on up: top of pedicel, sepal st ars, petal scars, androgx nophore, 


stamen scar. and base of gynophore |from left to right: Ruiz Zapata 4138 (2). Horn halton 404 . Liesner et at. i tOl |. 


1 ). Spine at leaf base (Ruiz Zapata 4138). 


E. Leal surface with stiff, short, etna 



'S. 


K Leaf showing 


petiolules, and petiole with pnckles (E. F. Ruiz Zapata 4131). 
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size, ovate or 


less}, often 




ar (4 X 2 


mm or 




lei I 


me 






acemes at times 




1 narrow, smooth, very thin. Mush 

m 

testa except for a slight invagination he- 



j * 

c 





ebracteate. 


tween the tips of the seed claws, the internal cleft 



i/i 





erne ; 



•es 


x 






, not in 



stamens) ea. 



o c 


( 


w 



Howe 







s at any one tinn 



cavity ov( 
present 



small. Testal stomata (under SK 




& Escal 


i 



ecent re- 


scare 


h 



Scanning Electron Microscopy 



just precec 




sis 


( 



mm 



IT 

fV 






mm 




ers zygomor 





s I, linear- to 



cels shown that most eleomoid taxa have* scattered sto- 
ct, or the mates on tin* seed testa (Vanderpool. 1989). Ac- 

Escala (1995), these 


eeo 


late 




anal a < 



1—(> X 0.7—1.5 mm, wit It short white ham- 


on 


*1 M 




fh 


*xer 


1 at 


margin, divergent to 




soinew 



re- 


stomates are present in most of the nativt 
species of Venezuela (6. ar 



>ome 











isli because of lading), 12—18 mm long 

■ greenish claws 


( 



X :W; 




L C 

lit ^ V J* 

^ C. arborea IIHK, C. guianensis Aublet, C 

VahI. C. moritziana 


*S 6— hassleriana Chodat, C. 

Eiehler, C. parviflora 


mm 


long], the middle pair slightly larger than the lat- serrata Jaequin, C. speciosa 



losa Bentham, C, 

■, C . sni 




<*ral, all adaxial and erect, facing Outward; stamens L., C. tortirarpa litis & Ruiz Zapata, C. viridiflora 





ard-an 



greem 



daments (15—)18— Schrebcr, as well as tin* introduced African C. ru 


20(—28) mm long, borne on a distinct, slender, short 



ore ea. 


mm 



g ii.e., the fi 




vtwi 1)C). Tin* only native species i 



e 



base fused for 2 mm to 



j 


); reee 


oils 





CX 


g testal stomates are 6. steno 

and C. sty losa Eiehler, as we 




as 



basal tails, tli 



_ 3—4 mm, with divergent 

nts inserted 1/3 up tin* anther; 







12 




earn ing an e 


1 


other two < Md World introductions, id’. eisrosa L. and 
C. gynandra L. (litis, I960).] 

A slender ln*rhaeeous forest-boor mesopliyte of 

lipsoid, minutely puberulous. 6-10 X 1 mm ovary l ^ e evergreen riparian or gallery forest (selva siem- 

pre verde), Cleome tortirarpa is known only from 

the “Cueva de la (Juehradu El Toni ' National Park, 

10°50'N, 69°07'W, ea. 7 


w 



a 1-nun 



g style i 



a s 




a. 


Fruits linear to oblongoid siliques , at maturity few 
on any one raceme (at most 2 or 3, and these often 

w \ 

1 and 




clustered near the raceme hasc), quite 



ene< 


e village of La 
Iaza, at ea. 600 m. Here it is locally abundant for 


twisted 1—2 limes, 15—27( 
wide, 3 mm 




ous or gu 





mm long, 4—(> mm perhaps one or two kilometers in the perpetUf 

moist leaf litter along tin* damp, shaded margins of 



s, green, 


inally parallel veins a small nvc 


t that, flowing initially underground. 


astomosing and somt 


emerges from the mouth of the cave (cueva) at 


prominent, occas 

times connected hv much thinner secondary vein- head of the "quebradad’ The nearby < 

j . J * J 

h*ts; fruit dehis(*ence — explosivt* when, ejecting rocky slojies are covered with tropical \ 



* i 


ih 


*areous 


* * i * 



the i 


sect 


Is, th 


e vi 


lives separate suddenly from the deciduous forests (bosques mesolilos dt*eiduos, 


rt*plum (placenta), from 



) down i 




lip 


periodieauu 




Hueck, 1960), a vegeta- 


or more c 




er one or both ends remain- fi° n type characteristic of this region 



even 



mg pennant* 
outward and esneeu 




e valves bulging 


though the river is small, only 3 or 4 m wide and 





er t 



< 


>f the valves 0-5 m deep, it runs all year round, even in the dr\ 


pt*rmant* 



^ % 




‘t 


i 


^ * 




aee 




two season, with I lit 



* ry 






% # 


* % 


arms o 


narrow 
cate: .s 


f 



|)laeenta at the extremely contracted species pennane 



at o! this 
moist. It is for this reason, ap¬ 




ex 


of the sili 
boi 


nt* on a s 


long, a distinct androgyno 


a slender gynoptiore 
(‘ending together to tin 

traeted bast* of tin* silique which, together with the some of its taxa 
top of the gynophorc, runes sharply downward hv to curved, paired, pseudo-‘\stipuh 
90° or more, so that the fruit becomes strongly de- 
flexed at maturity. 

Seeds 3—1 I per silique, subspherieal-rt 
2.1-2.* mm long, 2.1-2.V) nun w ide, 2.0—2. J 
thick, exarillate. mstv-brown, verrucose and trans 
versely striatulate (ridged) on back and sides, tlu 


ph 


t 


; style 1 n 

ini long, trun- 

*nder pedi 

rel 10—16 mm 

diore 2—3 

mm long, and 

}(— 20) inn 

i long, all as- 

xtremely 

naiTowlv eon- 


parentlv, that C. tortirarpa Bowers and fruits inter 


mitte 




oug 




e 


i ■ 



tortirarpa is distinct and in some wavs 


unique w 




>na\a, a st*e 



about 30 species known for tlu* great similarity of 

‘(‘seller of strain 






w 




m 4 


II 



on 




mm 


stems and scattered similar ones on petioles and 
leaves. All, except the African ('Ironic afrospina 

litis (litis, 1967) and a questionably native Hawai¬ 
ian variety of C. spinosa Jaequin, are 




species 



e mam e 



rs distinguishing C. tor 



an* its 



ened, twisted, few-seeded, s 
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siliqucs, which arc deflexed by a sharp downward Its fruits vary from slender and elongate to short 

curvature, usually not of the gynophore apex alone and thick (a C . parviflora variant differentiated by 

but the narrow silique base as well. Noteworthy also some as C. micrantha Desvaux), and, unlike C. tor - 

is the relatively distinct androgynophore (i.e., the ticarpa , are cylindrical-torulose, unevenly con- 

adhesion or fusion of starninal filaments to the base strieted, and not pronouncedly nerved. Its plants 

of the gynophore), a character that has repeatedly 
evolved in the Clcomoideae, both in the Old Wor 
(litis, 1960) and in the New (Woodson, 1948; 
rane, 1977. 1978; litis & Cochrane, 



are generally much more robust, much-branched, 
and often quite spiny, and, most importantly, almost 



always have at 



some leaves that are 5- or. 



Its trifoliolatc leaves with long petioles and the 
greatly elongated, extremely slender racemes with 
many small, more or less cordate bracts suggest a 


rare I v, 7-foliolate, unlike the uniform 3-foliolate 

iF 

leaves of both C. torticarpa and C. latifolia. 

In conclusion, one may speculate on the evolu¬ 
tionary history of C. torticarpa , not only its rela- 


relationship to Cleome latifolia Yahl of the Guyanas tionships. hut also its peculiar and unique explo- 
and adjoining Amazonian Biazil (Fig. 1G) as well s jye dehiscence, and its extreme localization, more 

so than that of anv other ol the ca. 89 Ne w r World 


as to the widespread C. parviflora HHK (Ruiz Za¬ 
pata & litis, 1998). In fact, C . latifolia also is often 
nearly unarmed and its spines are only rarely prom¬ 
inent. In C. torticarpa , spines are extremely rare, 
only a few specimens of one collection (Ruiz Za- 


taxa of Cleome. (ionsidering its habitat, perhaps it 
simply evolved from a minute, highly inbred 
“founder” population that, adapted like most of its 
more heliophilic relatives in section Tarenaya to 


pata & Ruiz 4I.il) having minute ( t.6 mm long) continuous moist ure. is here restricted to a eallerv 


varnished "stipular” spines (Fig. 2E) and a few as¬ 
cending thin prickles on the lower side of the pet¬ 
iole. Nevertheless, this fact, and its general overall 
similarity to the other species cited above, place C* 
torticarpa squarely in section Tarenaya. 

While vegetatively resembling Cleome latifolia. 




C. torticarpa 'ms fruits 
flattened and "twisted” and certainly in the more 


are unique in bring 


or 


h 


+ , * 


i h 




icenee of their siliqucs. 


which, though somewhat less explosively than those 
of Impatiens , may disperse the seeds for up to 50 
cm (pers. obs. of tlie second author on cultivated 


plants at Maracav), a pec 



unique in 


Cl 


eo- 


moideae and evidently related to this torsion. C/e- 

bust 


orne 



a 1 s a 




more ro 


plant, minutely short-pubemlent throughout, the 
fruits included, and has a receptacle adaxially ex¬ 
panded into a nectariferous fleshy bulge, vv bile its 
slender fruits, cylindrical, not flattened, and usm 111 \ 

j 1 v 

much longer (6—10 cm), exhibit normal dehiscence. 


forest along an ever-flowing stream: in short, to a 
minute climatological “oceanic island” 
humidity surrounded by an "ocean” of seasoiu illy 

tf w » 

dry forest and woodland aridity. It will be tin* ta'-k 

» * 

of future population biologists to find answers to 
this question. 

But this may soon become difficult, for Cleome 

Ar 

torticarpa is a severely threatened species. On the 
one hand, along the river within the National Park 
there is a swimming area much used by people, 
which results in brush clearing In the administra¬ 
tion and trampling by a public eager to take ad¬ 
vantage of a clear, spring-fed pool in this hot and 
arid tropical climate; and from here all Cleomcs 
have disappeared. On the other hand, though the 
parts of the National Park are fenced, the herds of 
free-ranging cattle from neighboring haciendas are 
equally attracted to the lush vegetation near this 
stream, and even, on occasion, are able to invade 


with the valves releasing the seeds by simply falling lht> P ark itself - ,l ma y be that C ^rticarpa is wide- 


off. in Venezuela, Cleome latifolia has been rareh 


spread beyond the park's boundaries, on private ha 


collected and then only in Estado Bolivar [margen cien,la lam,s ' 1,ut lu ’ re » t0 °’ expanding agricultural 

izquierdo del no Cuchivero, Dto. Cedefio, 120 m 
s.m.. Fernandez 1699 (M\, WIS photocopy), Ruiz 
Zapata & Ruiz 4695 (MY); lleserva Korestal "La 
Paragua,” margenes del no Asa, Blan co t 85 (MO, 

YEN. WIS photocopy)]. I here is also a question¬ 
able collection from Estado Ouarieo that needs ver¬ 
ification. 


pressures from a rapidly growing human population 
are expected to increase at least in the near future. 
Finally, we can perhaps console ourselves with the 
thought that this insignificant, delicate, shade-lov¬ 
ing annual with its uniquely explosive fruits would 
hardly be missed bv anyone were it to go extinct. 

& W m 

Rv all accounts, it seems to be, after all. an evo- 


Verv similar also in its slender, much elongating, lutionary failure. But its extinction would neverthe- 


bracteate racemes is the variable Cleome parviflora, less represent the loss of one more small piece of 
widespread from Mexico to Argentina, hut in \en- 





ezuela local in moist or wet 
from regions with a sharply seasonally dry climate. 


that great puzzle of organic evolution, a loss 
which each of us, biologist or not, might we 11 feel 
a sense of mourning. 
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; cut re rncas. so 


Para types, VENEZl KLA* Falcon: Distrito Fedcracidn, 

La Taza. selva sicni|)rc verde (seasonal evergreen forest), 
la*In del rfo, l > an|ue Naeional Cueva dc la Quebrada **K1 

Toro," 600 m, 23 Feb. 1979 (fl, lr). Flora Falcon \ran der 
Werff & Simon is] 404 (( 

mJ *'li • f 

Lie siiclo mojado a la orilla del rfo permunenle (m<is o 
rnenos en el leeho. probablemcnte inundada a \cces), ± 

expuesta al sol, 600 in, 28 Feb. 1979 (fl, lr), Wingfield 

5879 (CORO); mostly evergreen (oresl. steep, wet vallev 

along river, 600 m, 1(V50'N. 09°07 # \\. 21 June 1979 (fl. 


lr), Liesner , Gonzalez A* Wingfield 7766 (MO. VEN); trail 

m, 22 June 


if 




i ( 





( 


i 




oing to I .a Fiedra. slope above river, 

1979 (fl, lr), Liesner Gonzalez & Wingfield 
VKN, \\ IS); trail to water tank and trail along 
to \alle\ pumping station, secondary vegetation wun rem¬ 
nants o( priman forest slope. 600—900 m, 23 June 1979 
, fr), Liesner. Gonzalez it* Wingfield 7914 (MO. NLA. 

margen derechn de la Quebrada, mas abajo 
de la estaeion del Barque, en selva de galena, bajo sum* 

bra, 20 Nov. 1982 (II. lr), Ruiz Zapata, Pwta & Marino 
>7 (MV NY, US. W IS); en selva de galena. bajo som bra 

Vug, 1983 (fl, fr), 

R, MO. MV NY. S. 


W IS); 3 m dt 



en abundante hojarasca (leallitter), 21 
Ruiz Zapata ct* Ruiz 4141 (9H 

lie. US. VKN. 




Ackn 


on 




gratefully acknowledge 


the aid of Aristides Mata, Lucy Taylor, and Kandis 

mr' mf 

strations, Barbara Sehaark and 



ot w 





especially Luz Marfa Gonzdlez-Villarreal with tin* 
manuscript, and the Consejo de Desarrollo Cien- 
tifico v Humanfstico de la Universidad Central de 
Venezuela for a travel grant to Thirza Ruiz Zapata 
to visit the Herbarium of the University of Wis- 

m 

cousin in Madison to stud\ its extensive collec¬ 
tions of Capparaceae. Both authors are much ob¬ 
ligated to three botanists of the Missouri Botanical 

Garden, Gordon McPherson for 
mentary on the manuscript, and 
Werff and Ronald Liesner for going out of their 



s c< 



com 



van net 


h 


wav 


crec 



CO 


ect seeds. And, finally, we wish to givt 





astute curator of tin 





>f 


th 


e Instituto Universitario de lecnologia in Coro, 


Falcon, Venezuela, Robert Wingfield, who was the 



to 


scover C. 



and call it to the 






Literature* Cited 


Cochrane, T. S. 1977. Podandrogyne hrevipedunadata 

(Capparidaceae). a new specie-. I tom Keuador. Se[h\aua 

2: 32-36. 


-. 19i 8. Podandrogyne jormosa (Capparidaceae), a 

new species from Central America. Hrittonia 30: 405— 

410. 

Ilueck. K. I960. Mapa de la vegetat ion de la Repubhca 
de Ncnc/uela I; 2.000,000. Instituto Forest a I Latmoam- 


ericano de Investigacion \ Capaeitacidn. Merida. \en 


czucla. 



is 


II. I 



World Cleonu 

12: 279-294. 


Studies in the Capparidaceae \ II: <)ld 

adventivc in tlir \ cv\ World. Rnttonia 


-. 196*. Capparidaceae XI: Cleome afrospina , a 

tropical Afriean endemic vx itli neotropical . 

Amer. J. Rot. 54: 953—962. 



ics. 


& F. S. Cochrane. 1989. Studies in the Cap pari 




\ne: \ new species anti mree 
Rev. Acad. Colomh. (a. Exact. 


daceac—\\ I. Pi 
new comhination 

17(65): 265—270. 

Ruiz Zapata. I. 1985. Kstudio taxonomico de la Familia 
Capparidaceae en el Kstado de Falcon: Contribucion al 
eonoeimiento de la Flora del Kstado de Falcon. Trabajo 
e ascenso. facullad dc Ngronomfa. Universidad Cen¬ 
tral dc Venezuela, Maracav. Unpublished, iilmtoeopied. 

-. I <>90. I a\ subfamiha Cleomotdeae Fax (Cappari- 

daceae) en Venezuela. Ira bajo de ascenso. Kacultud de 
Ngronomfa. Universidad C(*nlral dc Venezuela. Mara 
cay. Unpublished, photocopied. 

- & M. Kscala. 1965. La ultramieromorfoloufa de 


las semillas dt* (deome L. (Capparidaceae) en relacidn 

eon su taxonomfa y sindrorttes de dispersion. Kmstia .>: 

139-160. 

- & H. 



is. 1998. Capparaceae. Up. 132— i * 
in J. Stevermark. F. Bern IL Holst (editors). Flora ol 

to 4f \ 

e Venezuelan Cna\ana, Nol. 4. Missouri Botanical 
(harden, St. Louis, Missouri. 




Tpool. 


S. S 



vestigations of 



07. Systematic and evolutional^ in- 

mr / 

<• Western North \nirrio;iM (lapimni- 


I’li.l). Thesis. I ni\ersiu td (Iklahoma. 


eeae. 

Woodson, R. K., Jr. 1948, Gynandropsis. Cteome and Po 
dandroiryne. Ann. Missouri dot. Can!. 35: 139—146. 
















